Shortened telomeres join to DNA breaks interfering with their correct repair.
Telomeres cap chromosome ends, avoiding end-to-end fusions and subsequent chromosome instability. Telomeric functions and DNA repair pathways are closely related. Telomere dysfunction has been shown to result in hypersensitivity to ionizing radiation. In this study, we have used the telomerase knockout model to investigate how telomere shortening influences the correct repair of broken chromosomes. We show that the correct repair of double-strand breaks is impaired in telomerase knockout mice. The chromosomes with shortened telomeres fuse to radiation-induced breaks, interfering with the correct rejoining of the broken ends. This type of fusion is responsible for the increased chromosome instability observed in this mouse model, after exposure to ionizing radiation. Our finding may be important for understanding the increased radiation sensitivity associated with age in humans, as well as for comprehending the interindividual differences to the cytotoxic effects of radiation therapy in cancer patients.